SUMMARY Seven clinical tests have been used to study the recovery of arm function in 92 patients over 2 years following their stroke. These tests are simple and quick, and can be used by any interested observer. They form a hierarchical scale that measures recovery. Statistically significant improvement is only seen in the first 3 months. Fifty-six patients initially had nonfunctional arms; eight made a "complete recovery" and 14 a partial recovery. The tests described are inadequate on their own because they are not sufficiently sensitive at the upper range of ability. While recovery of lost function does relate to the degree of initial neurological loss in the arm, it seems to be largely independent of the overall severity of the stroke.
Recovery after stroke dan be measured in many ways, and the method chosen will depend upon the information wanted. Survival apart, the simplest ways can include the length of stay in hospital and final "placement" (type of accommodation), but these depend upon social factors as much as upon the degree of physical recovery. "Activities of Daily Living" (ADL) scales (for example the Barthel') relate much more to the patient alone, and have practical and prognostic value. However, using these scales it is difficult to separate the recovery of specific lost neurological function from a more generalised adaptive response.
The study of isolated arm function might allow measurement of the recovery of lost neurological ability separate from the adaptive response adopted using preserved functions (for example, learning to eat and dress one-handed). If so, one could assess the effect of therapeutic intervention (for example, physiotherapy) upon recovery itself. In addition, it could help provide a prognosis for recovery.
Arm function after stroke has been measured previously,2-' but no single technique has become generally used. Previous methods have either depended upon special equipment,2 or required time consuming assessments3-5 to be made. Therefore these techniques cannot easily be used in large scale follow-up studies. There is a need for a simple method of measuring arm function that can be used upon a wide range of patients by any interested observer using the minimum of equipment. This paper reports upon a method that has been used in a long-term follow-up study on all patients referred to the Frenchay Stroke Unit over the 2 years 1976-78.
Patients
One hundred and sixty two patients were accepted by the Unit, a specialist rehabilitation department; all referrals were accepted provided that the patient lived in or near the district, and were fit enough to attend. The total includes not only patients admitted to the hospital but also 44 acute strokes who were never admitted to hospital but received all their treatment as out-patients.
Ninety two of the 101 patients who survived to their final follow-up were assessed, and they form the basis for the results, except where stated otherwise. There were 45 men and 47 women; 49 had a right hemiplegia, 41 a left hemiplegia, and two had "brain-stem" strokes. The mean age of the 92 was 66-5 years (SD 9 1, range 47-86). Patients were seen as soon as possible after their stroke; 20% were seen within 1 week and 82% within 3 weeks. Thereafter patients were seen at 1, 3, 6, 12, and 18 months after the stroke, and then finally at 2 (n = 55) or 3 (n = 37) years after the stroke. The assessments were done by therapists as part of their normal work. Because staff changed during the study, no special training was given although guidance notes were available. Patients were assessed whether or not they were still under active treatment, but occasionally patients missed a few assessments and the numbers receiving a full assessment at each point are shown as part of there is considerable improvement over the first 3 months, and further analysis using the Wilcoxon signed-rank test' shows that this is statistically significant (p < 0.001). The later improvement is not statistically significant for the group as a whole, but it is discussed later.
It is important to realise that this summary statistic hides one important feature. This "ceiling effect" is a problem associated with only three individually correlated with poor recov-scales that depend upon categorising one or more ery. The first two, the initial motor deficit in the arm tests and then calculating a score (for example, it (chi-square = 5-74, p < 0.02) and loss of position also occurs with the Barthel ADL scale when used sense in the arm (chi-square = 8-16, p < 0-02) both to measure recovery after stroke'"). When constructmeasure the severity of the initial loss of arm func-ing tests it is difficult to devise pass or fail tests that tion. The third, the Camden mental scale8 score (t = are sufficiently sensitive to detect change at the 3*8, p < 0.01), is more a test of overall cerebral upper end of ability. Equally it is difficult to find a function. The correlation between initial Camden single measured activity that can span the whole score and final arm function score is little affected by range of disability with sufficient sensitivity. This partialling out the initial severity of stroke. Other lack of sensitivity at the extremes of function probvariables usually considered indicative of the sever-ably also accounts for the "basement" effect, with so ity of the stroke (for example, the initial Barthel' many patients appearing to make no recovery. score, urinary incontinence, loss of sitting balance) However, this is less of a practical problem as minor did not correlate with arm recovery, nor did specific recovery in a nevertheless useless arm is of little measures of the loss of "leg function" (for example, practical significance. motor deficit in the leg, loss of position sense in the There are two ways of overcoming this problem. Recovery of arm function after stroke is concenimproved by two or more points between 3 and 6 trated in the early months, and this finding is in months. One of these six, plus another four patients, agreement with other studies both upon arm funcimproved by the same amount between 6 months tion,3-5 and upon general function.'01' There is a and 1 year. One person deteriorated between 6 plateau after six months, but both in our study and months and 1 year, but after 1 year four deterior-in others3-5 it is possible to find some patients who ated by two or more points while only one improved show later improvement.
by the same amount.
It is encouraging that 14% of those with initially non-functional arms made a good recovery, and a further 25% a partial recovery. Of 25 clinical features noted at the first assessment, only five were related to this recovery, and three of these were direct measures of the original loss of arm function. The fourth, the patient's mental performance, may well reflect pre-existing general cerebral deterioration rather than the severity of the stroke itself. The last, loss of walking ability, does reflect upon the overall severity of the stroke itself but its contribution carried the least weight.
Thus, recovery of arm function seems to be very largely independent of the overall severity of the stroke (for example, as judged by the initial Barthel score or worst Rankin'2 grade). Rather, recovery would seem to depend mainly upon the initial degree of loss in the arm itself, both motor and sensory. This was also found in a recent study. '3 The study of the return of arm function after stroke should allow more direct measurement of specific neurological recovery (as distinct from the measurement of the overall adaptive response). Most studies on recovery after stroke have used ADL scales, which measure the ability of the patient to perform certain tasks but do not specifically measure the function of the affected limbs. Many of these ADL activities can be performed in the presence of very poor actual recovery of function on the affected side, provided that the patient learns new ways of performing the tasks (for example, a patient can walk on a rigid leg and can feed and wash onehanded). Further development of simple clinical tests such as these would greatly aid the study of recovery following stroke.
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